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Abstract: The purpose of this study was to determine optimum
value of aeration rate for the cultivation of Chlorella sp.
under illumination of red light emitting diode. The aeration
rates varied from 0 to 2.4 vvm under the illumination of
4,400 lux of red light emitting diode. The highest specific
growth rate of 1.51 day'l was obtained at the aeration of 0.7 vvim
and lower specific growth rates were obtained for other aeration
tests. Furthermore, the highest biomass concentration (1.02 g/L)
was also obtained at the aeration of 0.7 vvm. Therefore,
aeration of 0.7 vvim was determined to be the optimum
aeration rate for the cultivation of Chlorella sp. under red
light emitting diode.

Keywords: Red light emitting diode, Photo-bioreactor,
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B Aol AR v|NZF= Chlorella sp. FC-21 %2 3=t
foF A ZF23 (KMMCC, Korea)ZHFE| FoFiltt.
ARl HIA]= Table 100 VFERA vkel 282 Ad<E2] IMHlA|
(Jaworski’s Medium)E A5l 121 CollA 1587 Hitalh
o] ARg-selt.
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Chlorella sp. FC-212] %A1 27 3 el W A%
&5 nlasly] fAsiA oo BE ol gste] 3719 v
E5E 0.0vvm~2.4vvme] HIE GEfeigltt. Feows
660 nm IFg0 % Wgsl= A LEDE ARSIl ol
Lee 5 [18]¢] A7olx E=2ete] wijekaaprt 24 LEDE
AREEIRS W 71 9tk Bkl 7] whio] ok, wh-g-

7= 712 60 cm, AR 60 cm, 0] 30cme] 7|2 HESA|
RS ARl o, LED $33= S-tech LEDAFZ-E]
bar §2]°] LED IS 7qlate] Adsigint. 3¢ wke7|
O] 7ol AAJsto] flel ol ® B FHFIt. 2
Z5 116 pmol/m’/s, 4,400 Lux & 8K10m | 257 (1-346
Illuminometer, Sekonic Co., Philippines) 2} F%7] (MQ-306,
Apogee Instruments Inc., Logan, UT)E A-310] 573130t

Table 1. The composition Jaworski’s medium (Unit: mg/L deionized
water)

Components Contents
Ca (N03)2 . 4H20 20
KH,PO4 12.4
MgSO4 - TH,O 50
NaHCO; 15.9
NazHPO4 . 12H20 36
NaNO3 80
EDTA FeNa 2.25
EDTANa, 2.25
H;BOs 2.48
MnClz '4H20 1.39
(NH4)6M07024 : 4H20 1.00
Cyanobalamin 0.04
Thiamine HCI 0.04
Biotin 0.04

Black box made of black acryic panel

LEDs

| |

Ty

LED Control System

a

Fig. 1. Photograph (a) and schematic diagram (b) of photo-reactor
illuminated by LEDs.
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Table 2. The biomass production and the specific growth rate of Chlorella sp. FC-21 under different air flow rates

TestSet LEDs Air flow rate Light Intensity Specific growth  Initial cell concentration Maximum cell
(vvm) Lux  pmol/m®/s rate (day™) (cells/mL) concentration (cells/mL)
1 RED 0 (no aeration) 4400 116 0.61 2.0 x 10° 43 % 10°
2 RED 0.2 4400 116 0.78 2.0 x 10° 23 %10
3 RED 0.7 4400 116 1.51 2.0 x 10° 5.1 %10
4 RED 12 4400 116 1.11 2.0x 10° 4.8 %10’
5 RED 24 4400 116 1.37 2.0 x 10° 47 %10
%7@ g—]_g)j\ 1;]_ 6x 10 T T T T T

M E 2] 472 hemocytometerE ©]-8-3Fo] =& v]
73 (AE2000, Motic, China)& 538 2% A=3It}. Cell
counting> L] AEZ F-Hhg ww Qhell Hol= cell
F= dAnjg o7 At k9] Fuld Al 5= (cells/mL)
£ ARFehs Wolth 4 AR A 0= wljekel 10 lLE
HallA 33] WHES HEgto 7 AE F5 etk Al
Az} el s Ak S8l A 1%
2 (g/L)< 50 mL2] BlFHS- 0.45 pme] membrane filter=
I3t T 80 CoM 2413 %3 & FAIRE S7gsit.
7 A}, A AZFEE=0.00000002 x M EEE (AAATA =
0.99)2] IAE AUt
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Hach, USA)E AR&-8to] 48l A S oAM= vl
O] AAY O F nitrate’} AFEE S P 2 NOs-N (method
10020 : Hach DR/870 handbook 2] procedure identification
number)E 5783k11L, Q12] 7-9- phosphate”} AH&-5] Gl
© P2 PO, (method 8114 : Hach DR/870 handbook <]
procedure identification number)= 733 tF NO;-N 2}t
PO 9 54 A 77k 574 FEE 0~30.0 mg/Le} 0~

450 mg/LSaL, 23} WEE £0.5mg/Lel £0.1 mg/L AT
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Fig. 2. Growth curves of Chlorella sp. FC-21 in a photo-reactor
with different air flow rates.
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Fig. 3. Maximum biomass obtained from the tests under different
air flow rates.



266

Korean Society for Biotechnology and Bioengineering Journal 27: 263-267 (2012)

(a) 20 /—r—m—r—r-—r—rTrrTT—TTTTTT—TTTTT
—@— no aeration

10 |

Niterate-N concentration (mg/L)

0 50 100 150 200 250 300
Time (h)

- T T T T T T T T T

—@— no acration ]
—&— 0.2 vvm ]
—&— 0.7 vvm u
—@— 12vvm
—W¥— 24 vvm

)
=]

v
T

Phosphate concentration (mg/L)
>
T

v
T

® ]
0 50 100 150 200 250 300
Time (h)

Fig. 4. Changes of Nitrate (a) and phosphate (b) concentrations of the tests under different air flow rates.
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